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GEORGIA TECH NM 
17 August 1988 
Mr. Sam Farag 
Siemans Energy and Automation 
3496 Montreal Industrial Way 
Tucker, Georgia 30084 
Subject: Progress Report on Project "Computer Aided Control Algorithm 
Generator" 
The following is a summary of the project tasks and their status after two 
weeks of the project: 
1. Survey of Ladder Graphics Software 
This task is complete with the result that none of the commercial 
ladder graphics software packages are suitable for all of the project goals. 
Specification sheets on several packages have been obtained and will be 
supplied to Siemens at the end of the contract. 
2. Select a Ladder Graphics Software Package 
This tasks is complete. The intial development software package will be 
ORCAD since it is readily available. The net list produced by ORCAD will 
also be compatible with PCAD. These compatability will make conversion to 
PCAD instead of ORCAD easy to accomplish. The net list produced by ORCAD or 
PCAD will be converted to a ladder diagram by software developed in this 
project. 
3. Define Ladder Symbols 
This tasks is complete. The ladder symbols will be defined by the NEMA 
"Standard Elementary Diagram Symbols". 
4. Draw the Ladder Symbols 
This task has not been started. 
5. Define the Software Program Structure 
This task has not been started. 
6. Define the I/O Ports and Bits 
This task has not been started 
7. Define the Data Table 
This task is complete. The data table format has been defined and 
approved by Siemens. 
8. Develop Conversion Algorithm 
This task has not been started. 
9. Write Software Program in FORTRAN 
This task has not been started 
10. Write Software Program in C 
This task has not been started 
11. Input Test Ladders 
This task has not been started 
12. Compile Test Ladders 
This task has not been started 
13. Verify Test Ladders 
This task has not been started 
GEORGIA INSTITUTE OF TECHNOLOGY 
SCHOOL OF ELECTRICAL ENGINEERING 
ATLANTA, GEORGIA 30332 
TELEPHONE: (404 ) 894- 
29 August 1988 
Mr. Sam Farag 
Siemans Energy and Automation 
3496 Montreal Industrial Way 
Tucker, Georgia 30084 
Subject: Progress Report on Project "Computer Aided Control Algorithm 
Generator" 
The following is a summary of the project tasks and their status after two 
weeks of the project: 
1. Survey of Ladder Graphics Software 
This task is complete with the result that none of the commercial 
ladder graphics software packages are suitable for all of the project goals. 
Specification sheets on several packages have been obtained and will be 
supplied to Siemens at the end of the contract. 
2. Select a Ladder Graphics Software Package 
This tasks is complete. The intial development software package will be 
ORCAD since it is readily available. The net list produced by ORCAD will 
also be compatible with PCAD. These compatibility will make conversion to 
PCAD instead of ORCAD easy to accomplish. The net list produced by ORCAD or 
PCAD will be converted to a ladder diagram by software developed in this 
project. 
3. Define Ladder Symbols 
This tasks is complete. The ladder symbols will be defined by the NEMA 
"Standard Elementary Diagram Symbols". 
4. Draw the Ladder Symbols 
This task is waiting data on symbol names from Siemens Corp. 
5. Define the Software Program Structure 
A UNIT OF THE UNIVERSITY SYSTEM OF GEORGIA 
AN EQUAL EDUCATION AND EMPLOYMENT OPPORTUNITY INSTITUTION 
This task has been started. The basic structure will be two 
independent programs. The first program will convert the ladder net list 
into the boolean expressions and the second program will generate the 
assembly language and machine language code from the boolean expressions. 
6. Define the I/O Ports and Bits 
This task is waiting data from Siemens Corp. 
7. Define the Data Table 
This task is complete. The data table format has been defined and 
approved by Siemens. 
8. Develop Conversion Algorithm 
This task has been initiated. 
9. Write Software Program in FORTRAN 
This task has not been started 
10. Write Software Program in C 
This task has not been started 
11. Input Test Ladders 
This task has not been started 
12. Compile Test Ladders 
This task has not been started 
13. Verify Test Ladders 
This task has not been started 
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12 September 1988 
Mr. Sam Farag 
Siemans Energy and Automation 
3496 Montreal Industrial Way 
Tucker, Georgia 30084 
Subject: Progress Report on Project "Computer Aided Control Algorithm 
Generator" 
The following is a summary of the project tasks and their status after two 
weeks of the project: 
1. Survey of Ladder Graphics Software 
This task is complete with the result that none of the commercial 
ladder graphics software packages are suitable for all of the project goals. 
Specification sheets on several packages have been obtained and will be 
supplied to Siemens at the end of the contract. 
2. Select a Ladder Graphics Software Package 
This tasks is complete. The intial development software package will be 
ORCAD since it is readily available. The net list produced by ORCAD will 
also be compatible with PCAD. These compatability will make conversion to 
PCAD instead of ORCAD easy to accomplish. The net list produced by ORCAD or 
PCAD will be converted to a ladder diagram by software developed in this 
project. 
3. Define Ladder Symbols 
This tasks is complete. The ladder symbols will be defined by the NEMA 
"Standard Elementary Diagram Symbols". 
4. Draw the Ladder Symbols 
This task is waiting data on symbol names from Siemens Corp. 
5. Define the Software Program Structure 
A UNIT OF THE UNIVERSITY SYSTEM OF GEORGIA 
AN EQUAL EDUCATION AND EMPLOYMENT OPPORTUNITY INSTITUTION 
This task has been started. The basic structure will be two 
independent programs. The first program will convert the ladder net list 
into the boolean expressions and the second program will generate the 
assembly language and machine language code from the boolean expressions. 
6. Define the I/O Ports and Bits 
This task is waiting data from Siemens Corp. 
7. Define the Data Table 
This task is complete. The data table format has been defined and 
approved by Siemens. 
8. Develop Conversion Algorithm 
This task has been restarted with a new algorithm. 
9. Write Software Program in FORTRAN 
The ladder conversion part of the software package has been started in 
the Fortran language. 
10. Write Software Program in C 
The machine language generation part of the software package has been 
started in the C language. 
11. Input Test Ladders 
Some sample test ladders have been entered into the Orcad program. 
12. Compile Test Ladders 
This task has not been started 
13. Verify Test Ladders 
This task has not been started 
GEORGIA INSTITUTE OF TECHNOLOGY 
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26 September 1988 
Mr. Sam Farag 
Siemans Energy and Automation 
3496 Montreal Industrial Way 
Tucker, Georgia 30084 
Subject: Progress Report on Project "Computer Aided Control Algorithm 
Generator" 
The following is a summary of the project tasks and their status after two 
weeks of the project: 
1. Survey of Ladder Graphics Software 
This task is complete with the result that none of the commercial 
ladder graphics software packages are suitable for all of the project goals. 
Specification sheets on several packages have been obtained and will be 
supplied to Siemens at the end of the contract. 
2. Select a Ladder Graphics Software Package 
This tasks is complete. The intial development software package will be 
ORCAD since it is readily available. The net list produced by ORCAD will 
also be compatible with PCAD. These compatability will make conversion to 
PCAD instead of ORCAD easy to accomplish. The net list produced by ORCAD or 
PCAD will be converted to a ladder diagram by software developed in this 
project. 
3. Define Ladder Symbols 
This tasks is complete. The ladder symbols will be defined by the NEMA 
"Standard Elementary Diagram Symbols". 
4. Draw the Ladder Symbols 
This task is waiting data on symbol names from Siemens Corp. 
5. Define the Software Program Structure 
A UNIT OF THE UNIVERSITY SYSTEM OF GEORGIA 
AN EQUAL EDUCATION AND EMPLOYMENT OPPORTUNITY INSTITUTION 
This task has been started. The basic structure will be two 
independent programs. The first program will convert the ladder net list 
into the boolean expressions and the second program will generate the 
assembly language and machine language code from the boolean expressions. 
6. Define the I/O Ports and Bits 
This task is waiting data from Siemens Corp. 
7. Define the Data Table 
This task is complete. The data table format has been defined and 
approved by Siemens. 
8. Develop Conversion Algorithm 
This task has been restarted with a new algorithm. This algorithm has 
been coded in Fortran and tested on simple ladder circuits. 
9. Write Software Program in FORTRAN 
The first version of the ladder conversion part of the software package 
has been completed in the Fortran language. The software has been tested on 
a number of ladder diagrams and a number of additional features have been 
added it Siemens request. 
10. Write Software Program in C 
The first version of the machine language generation part of the 
software package has been completed in the C language. The software has 
been tested with a number of test boolean expressions. 
11. Input Test Ladders 
Some sample test ladders have been entered into the Orcad program. Two 
ladder circuits used by Siemens have been entered. 
12. Compile Test Ladders 
Several test ladder circuit have been compiled by both parts of the 
software package. 
13. Verify Test Ladders 
This task has not been started 
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10 October 1988 
Mr. Sam Farag 
Siemans Energy and Automation 
3496 Montreal Industrial Way 
Tucker, Georgia 30084 
Subject: Progress Report on Project "Computer Aided Control Algorithm 
Generator" 
The following is a summary of the project tasks and their status after two 
weeks of the project: 
1. Survey of Ladder Graphics Software 
This task is complete with the result that none of the commercial 
ladder graphics software packages are suitable for all of the project goals. 
Specification sheets on several packages have been obtained and will be 
supplied to Siemens at the end of the contract. 
2. Select a Ladder Graphics Software Package 
This tasks is complete. The intial development software package will be 
ORCAD since it is readily available. The net list produced by ORCAD will 
also be compatible with PCAD. These compatability will make conversion to 
PCAD instead of ORCAD easy to accomplish. The net list produced by ORCAD or 
PCAD will be converted to a ladder diagram by software developed in this 
project. 
3. Define Ladder Symbols 
This tasks is complete. The ladder symbols will be defined by the NEMA 
"Standard Elementary Diagram Symbols". 
4. Draw the Ladder Symbols 
This task is complete, and the symbols have been approved by Siemens. 
5. Define the Software Program Structure 
A UNIT OF THE UNIVERSITY SYSTEM OF GEORGIA 
AN EQUAL EDUCATION AND EMPLOYMENT OPPORTUNITY INSTITUTION 
This task has been started. The basic structure will be two 
independent programs. The first program will convert the ladder net list 
into the boolean expressions and the second program will generate the 
assembly language and machine language code from the boolean expressions. A 
third program has been defined that will transfer the machine code to the 
control microprocessor. 
6. Define the I/O Ports and Bits 
This task is waiting data from Siemens Corp. 
7. Define the Data Table 
This task is complete. The data table format has been defined and 
approved by Siemens. 
8. Develop Conversion Algorithm 
This task has been restarted with a new algorithm. This algorithm has 
been coded in Fortran and tested on simple ladder circuits. More tests have 
been sucessfully completed on this algorithm. This algorithm handles all 
ladder diagram except case where signals flow bidirectional through 
contacts. 
9. Write Software Program in FORTRAN 
The first version of the ladder conversion part of the software package 
has been completed in the Fortran language. The software has been tested on 
a number of ladder diagrams and a number of additional features have been 
added it Siemens request. 
10. Write Software Program in C 
The first version of the machine language generation part of the 
software package has been completed in the C language. The software has 
been tested with a number of test boolean expressions. 
11. Input Test Ladders 
Some sample test ladders have been entered into the Orcad program. Two 
ladder circuits used by Siemens have been entered. 
12. Compile Test Ladders 
Several test ladder circuit have been compiled by both parts of the 
software package. 
13. Verify Test Ladders 
Several test ladders have been manually verified. 
GEORGIA INSTITUTE OF TECHNOLOGY 
SCHOOL OF ELECTRICAL ENGINEERING 
ATLANTA, GEORGIA 30332 
TELEPHONE ( 404 > 894- 
 
26 October 1988 
Mr. Sam Farag 
Siemans Energy and Automation 
3496 Montreal Industrial Way 
Tucker, Georgia 30084 
Subject: Progress Report on Project "Computer Aided Control Algorithm 
Generator" 
The following is a summary of the project tasks and their status after two 
weeks of the project: 
1. Survey of Ladder Graphics Software 
This task is complete with the result that none of the commercial 
ladder graphics software packages are suitable for all of the project goals. 
Specification sheets on several packages have been obtained and will be 
supplied to Siemens at the end of the contract. 
2. Select a Ladder Graphics Software Package 
This tasks is complete. The intial development software package will be 
ORCAD since it is readily available. The net list produced by ORCAD will 
also be compatible with PCAD. These compatability will make conversion to 
PCAD instead of ORCAD easy to accomplish. The net list produced by ORCAD or 
PCAD will be converted to a ladder diagram by software developed in this 
project. 
3. Define Ladder Symbols 
This tasks is complete. The ladder symbols will be defined by the NEMA 
"Standard Elementary Diagram Symbols". 
4. Draw the Ladder Symbols 
This task is complete, and the symbols have been approved by Siemens. 
5. Define the Software Program Structure 
A UNIT OF THE UNIVERSITY SYSTEM OF GEORGIA 
AN EQUAL EDUCATION AND EMPLOYMENT OPPORTUNITY INSTITUTION 
This task has been started. 	The basic structure will be two 
independent programs. The first program will convert the ladder net list 
into the boolean expressions and the second program will generate the 
assembly language and machine language code from the boolean expressions. A 
third program has been defined that will transfer the machine code to the 
control microprocessor. A fourth program has been defined which will ask 
the user questions and store the answers in the microprocessor memory. 
6. Define the I/O Ports and Bits 
This task is waiting data from Siemens Corp. 
7. Define the Data Table 
This task is complete. The data table format has been defined and 
approved by Siemens. 
8. Develop Conversion Algorithm 
This task has been restarted with a new algorithm. This algorithm has 
been coded in Fortran and tested on simple ladder circuits. More tests have 
been sucessfully completed on this algorithm. This algorithm handles all 
ladder diagram except case where signals flow bidirectional through 
contacts. 
9. Write Software Program in FORTRAN 
The first version of the ladder conversion part of the software package 
has been completed in the Fortran language. The software has been tested on 
a number of ladder diagrams and a number of additional features have been 
added it Siemens request. 
10. Write Software Program in C 
The first version of the machine language generation part of the 
software package has been completed in the C language. The software has 
been tested with a number of test boolean expressions. 
11. Input Test Ladders 
Some sample test ladders have been entered into the Orcad program. 29 
ladder circuits used by Siemens have been entered. 
12. Compile Test Ladders 
29 test ladder circuit have been compiled by both parts of the software 
package. 
13. Verify Test Ladders 
Several test ladders have been manually verified. 
